Long- and medium-chain fatty acid oxidation is increased in exercise-trained human skeletal muscle.
The purpose of this study was to test the hypothesis that skeletal muscle fatty acid oxidation is enhanced by increased entry into the mitochondria with exercise training. Muscle was obtained from young ( approximately 24 years) sedentary (n = 13) and endurance-trained (n = 10) volunteers and oxidation studied by measuring (14)CO(2) production from labeled medium-chain (MCFA) or long-chain (LCFA) fatty acids in muscle homogenate preparations. LCFA (palmitate) oxidation was (P <.05) approximately 34% higher in the trained than sedentary subjects (26.9 +/- 3.0 v 17.8 +/- 1.3 nmol CO(2)/g x h). MCFA (octanoate) oxidation was also about 26% higher (P <.05) in the trained subjects (21.7 +/- 2.1 v 16.1 +/- 2.0 nmol CO(2)/g x h). To examine the roles of carnitine-mediated transport and mitochondrial content, we also measured carnitine palmitoyltransferase I (CPT1), carnitine octanoyl transferase (COT), and citrate synthase (CS) activities. CPT1 and CS activity were significantly (P <.05) higher (approximately 25%) in the endurance-trained subjects; there was no difference in COT activity. These data suggest that adaptations at the level of CPT1 and processes distal to this step may contribute to increases in LCFA or MFCA oxidation with exercise training. In contrast, carnitine-mediated transport (COT) does not appear to contribute to an enhancement in MCFA oxidation with exercise training.